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XXII. K02KIN0N EPATO20ENOY2» 

O R, 

The Sieve o£ Eratoftlienes, 

Being an account of his method of jinding all 
the Prime Num&ers, by the Rev. Samuel 
Horfley, R R. 8. 

Kead May 7 ,, a Prime number is fuch a one, as hatb 

1772. jHj^ no intregral divifor but unity. 

A number, which hath any other integral divifor ? 
js Compofite. 

Two or more numbers, which have no commoii; 
integral divifor, befides unity, are faid to be Prime 
with refpecT: to one another. 

Two or more numbers, whieh have any eommon 
integral divifor befides unity, are faid to be 
Compofite with refpeft to one another. 

The diftincTiion of numbers into Prime and 
Compofite, is fo generally underftood, that I fup- 
pofe it is needlefs to enlarge upon it. 

To determine, whether feveral numbers propofed 

be Prime or Compofite with refpedl ta one another r 

is an eafy Problem. The folution of it is given by 

Euclid, in the three firft propofitions of the 7th 

$ book 
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book of theElements, and is to be found in many 
common treatifes of Arithmetic and Algebra. But 
to determine, concerning any number propofed, 
whether it be dbfohitely Prime or Compoiite, is a 
Problem of much greater ditlkulty. It feems in- 
deed incapable of a direcl folution, by any geueraL 
method; becaufe tbe fucceftive forrnatidn of the 
prime numbers doth not feem reducible to anv ge- 
neral law. And for the iame reafon, no direct 
method hath hitherto been hit upon, for conftrucl:- 
ing a Table of all the pfime nutnbers to any given 
-limir. Eratofthenes, whofe ikill in every branch 
of the philofophy and literature of his times> ren- 
dered his name fo famous among the Sages df the 
Alexandriau School, Was the inventOr of an indi- 
re£t method, by which fuch a table might be con- 
ftrudted, and can-ied to a great length, in a {hort 
time, and with little labour. This extraordinary 
and ufeful invention is at prefent, I believe, little, 
if at all, known ; being defcribed only by two 
writers, who are feldom read, and by them but 
obfcurely ; by NiGomachus Gerafmus, a fhallow 
writer of the ^d or 4th century, who feemsto have 
been led into mathematicai fpeculations, npt fo 
much by any genius for them, as by a fondnefs for 
the myfteries of the Pythagorean and Piatonic phi- 
lofophy ; and by Boethius, whofe treatife upon 
numbersis but an abridgment of the wretched per- 
formance of Nichomachus *. I ftatte.r myfelf 
therefore, that a fuccincl: account of it will not be 
unacceptable to this learaed Society. 

* There are more pieces thari bne 6f tWs Nichomachus 
extiuit. That whieh I refer to is intitled Ewafc&.Afi^tjljwi. 

i But 
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But before I enter exprefsly upon the fubjecl, I 
muft take the liberty to animadvert upon a certain 
Table, which, among other pieces afcribed to Era- 
tofthenes, is printed at the end of the beautiful 
edition of Aratus publifhed at Oxford in the year 
1672, and is adorned vvith the title of Koentivop 
~Epcilo^evtig. It contains all the odd numbers from 
3 to 113 inclufive, diftributed in little cells, all 
the divifors of every Compofite number being placed 
over it, in its proper cell, and the Prime numbers 
are diftinguilhed, fo far as the table goes, by hav- 
ing no divifbrs placed over them. It hath probably 
been copied either from a Greek comment upon the 
Arithmetic of Nicomachus, preferved among the 
manufcripts of Mr. Selden in the Bodleian Library, 
in which, though the manufcript is now fo much 
decayed as to be in moft places iliegible, I find 
plain veftiges of fuch a table *, which might be 
more perfecl: 1 00 years ago, when the Oxford Ara- 
tus was publiflied; or elfe, from another comment, 
tranflated from a Greek manufcript into Latin, 
and publiftied in that language, by Camerarius, in 
which a table of the very fame form occurs, ex- 
tending from the number 3 to 109 inclufive. Jt 
may fufficiently flcreen the editor of Aratus from 
cenfure, that he had thefe authorities to publifti 
this table as the Sieve of Eratofthenes ; efpecially 
as they are in fome meafure fupported by paflages 
of Nicomachus himfelf. But the Sieve of Era- 
tofthenes was quite another thing. 

* This manufcript feem« to have contained the text of Ni- 
comachus with Scholia in the margin. But the table evidently 
belongs to the Scholia, not to the text. 

Vgl, LXII. V u The 
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The Oxford editor hath annexed to his table, to 
explain the uie of it, fome detached pafiages, which 
he hath fele&ed fromthe text of Nicomachus,, and 
from a comment upon Nicomachus- afcribed to 
Joannes Grammaticus. In thefe paflages the dif- 
ference between Prime and Compofite numbers is 
explained, in many words indeed, hut not with 
the greateft accuracy j- and it is propofed to frame 
akind of Table of all the odd numbers, fiora 3 to 
any given limifc, inwhich the Compofite numbers- 
fhould be diftinguifKed by certain marks *. The 
Primes would confequently be charadTrerifed, . as far 
as the table flioukl be carxied, by being unmarked. 
Biit, upon what principles, orby what rulfe, fuch a 
fcible is to be conftrutffed, is not a£ all explained. It 
is obvious that,. in order to mark theCompofite 
numbers,. it is neceflary toknow which.are (uch. 
And, without fome rde to cfiftinguifliwhichnum- 
bers are Prime, and which are Compofite, inde- 
pendent of any table in which they fhall be diftin- 
guifhed by marks, it is impoflible to judge, whe- 
ther the table be true, as far as it goes, or to extend 
it, if requifite, to a further iimit. Now it was 
the Rule by which the Prime numbers and the 
Compofite might be diftinguifhed* not aTable con- 
ftru&ed we know not how, that was the inven- 
tion of Eratofthenes, to which from its ufe, as- 
vvell as from.the nature of the operatiorij which 

* Nicomachus and Joannes Grammatieus propofe that<thefe 
marks (hould be fuch, as fhould nof only diftinguifh the com- 
pofite-numbers, but likewife ferve to exprefs all tbe divifors of 
nyery fuch number. It will be fhewn, in a proper place, that 
this was no part of the original contrivance of the Sieve. 

5 proceeds 
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proceeds (as will be fhewn) by a gradual extermi- 
nation of the compofite numbers from the arith- 
metical feries 3. 5. 7. 9. 11. &c. infinitely conti- 
nued, its author gave the name of the Sieve. I 
have thought it neceftary topremife thefe remarks, 
to remove a prejudice, which I apprehend many 
may have conceived, as this beautiful and valuable 
edition of Aratusis in every oneshands, that this 
ill-contrived table, the ufeiefs work of fome monk 
in a barbarous age, was the whole of the itivention 
of the great Eratofthcnes, and in juftice to my- 
felf, that I might not be fufpe&ed of attempting 
to reap another^s harveft. 

I now proceed» to give a true account of this 
excellent invention ; which, for its ufefulnefs, as 
weli as for its fimplicity, I cannot but confider as 
oiieof thernoft precious remnants of AncientArith- 
metic. I flhall venture to reprefent it according to 
my own ideas, notobliging myfelf to conform, in 
every particular, to the account of Nicomachus, 
which I am perfuaded is in many circumftances 
erroneous. In ftating the principles upon which 
the Operation of the Sieve was founded, he hath 
added obfervations upon certain relations of the 
odd numbers to one another, which are certainly 
his own, becaufe they are of no importance La 
themfelves, and are quite foreign to the purpofe. 
Every thing ©f this kind I omit : and having ftated 
what I take to have been the genuine Theory oi 
Eratofthenes's method, cleared from the adul- 
terations of Nicomachus, I deduce from it an ope- 
ration of great fimplicity, which folves the Pro- 
blem in queftion with wonderful eafe, and which-, 
U u % becaufc 
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becaufe it is the rrioft fimple tbat the theory feems 
to afford, I fcruple not to adopt as the original 
Qperation of the Sieve, though nothing like it is 
fo be found in Nicomachus; though r on the con- 
trary, Nichomachus, and all his Commentators, 
would fuggeft an operation very different from it, 
and far more laborious. For the fatisfaction of 
the curious and the learned, I have annexed 
a copy of fo much of Nicomachus's treatife, 
as relates to this fubjecl:, with fuch correclions 
of the text, as it ftands in the edition of Wiche- 
lius, printed at Paris ann. 1538,. as the fenfe hath 
fuggefted to me, or I have thought proper to adopt, 
upon the authority of a manufcript preferved 
among thofe of Archbifhop Laud, in the Bodleian 
Libraiy ; which, in this part, I havecarefully col- 
lated> By compariog this with the account which 
I fubjoin, every one will be able to judge how 
far I have done juftice to the invention I have un- 
dertaken to explain. 

P R O B L E E 
tfafnd allthe Prlme Nwnbers. 

The number 2 is a Prime number ;_but, except 2, 
no even number is Prime, becaufe every even num- 
ber, except 2, is divifible by 2, and is therefore 
Compofite. Hence it follows, that all the Prime 
numbers, except the number 2, are included in 
the feries of the odd numbers, in their natural or- 
der, infinitely extended ; that is, in the fexies 

3. 5. 7. 9. 11. 13. 15, 17. 19. 21. 23. 25. 27» 

*9- 3 1 - 33- 35- 37- 39- 4i- 43« 45- 47- 49- 5 r - &c * 

Every 
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Every number which is notPrime, is n multi- 
ple of fome Prime number, as Euclid hath demon- 
ftrated {Element. 7. prop. 33.) Therefore thc 
foregoing feries confifts of thePrime numbers, and 
ofmultiples ofthePrimes. And the multiples, of 
eveiy number in the feries, follow at regular dil- 
tances ; by attending to which circumftance, allthe 
multiples, that is, all the Compoiite numbers, 
may be eafily diftinguifhed and exterminated. 

I fay, the multiples of all numbers, in the fore- 
going feries, folJow at regular diftances. 

For between 3 and its firft multiple in the feries 
(9) two numbers intervene, which are not multi- 
ples of 3, Between 9 and the next multiple of 3 
(15) two numbers likewife intervene, which are 
not multiples of 3.. Again between 1 5 and the 
uext multiple of 3 (21) tvvo numbers intervene, 
which are not multiplesof 3 ; and (o on. Again,, 
between 5 and its firft multiple (15) four numbers 
intervene, whichare not multiples 0^5. And be- 
tween 15 and the next muttiple of 5 (25) four 
numbers intervene which are not multiples of 5 ; 
and fo on. In like manner, between every pair of 
the multiples of 7, as they ftand in their natu- 
ral order in the feries, 6 numbers intervene wliich, 
are not multiples of 7. Univer ! "ally, betwcen every 
two multiples of any number n, as they ftand iu 
tlieir natural order in the feries, n — 1 numbers in- 
tervene, which are not multiples of n. 

Hence may be derived anOperation for extermi- 
nating the Compofite numbers, which I take to 
have been the Operatioa of the Sieve, aud is as 
follows. 

2 Ifhe- 
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Tbe Operathn of the Sieve. 

Count all the terms of the feries following th« 
number 3, by threes, and expunge every third 
number. Thus all the multiples of 3 are ex- 
punged. The firft uncancelled number that ap- 
pears in the feries, after 3, is 5. Expunge the 
iquare of 5. Count all the terms of the feries, 
which follow the fquare of 5, by fives, and 
expunge every fifth number, if not expunged 
before. Thus all themultiples of five are expunged, 
which were not at firfl expunged, among the mul- 
tiples of 3. The next uncancelled number to 5 
is 7, Expunge the fquare of 7. Count all the 
terms of the ieries following the fquare of 7, by 
fevens^ and expunge every feventh number, if not 
expunged before. Thus all themultiples of 7 are 
expunged, which were not before expunged among 
the multiples of 3 or 5. The next uncancelled 
number which is now to be found in the feries, 
after 7, is 1 1. Expunge the fquare of 1 1. Count 
all the terras of the feries, which follow the fquare 



3' 5- 7- #• **• 13- •*#■ H- *9- /*• 23. i&. H- 29. 31, 
33. 3$. 37« 3§. 41. 43- & 47- 0- 8*- 53- 96- U* S9- 
*>i. 6$ 8S. 67. 00. 71. 73. fa jfjf. 79. fa. 83. iS- $jf. 

*9- &** #2- 0$. 97- 0#< 101. 103. *$>$. 107. 109. nn>. 113. 
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of 1 1, by eleveus, and expunge every eleventh 
number, if not expunged before. Thus all the 
multiples of 1 1 are expunged, which were not be- 
fore expunged among the multiples of 3, 5, and 7. 
Continue thefe expundVions, till the firftuneancelled 
number that appears, next to that whofe multi- 
ples have been laft expunged, is fuch, that its 
fquare is greater than the laft and greateft num- 
ber to which, the feries is extended.. The 
numbers- which fehen remain uneancelled are all 
the Prime numbers^ except the number 2, which 
occur inthe natural progreffion of number from 1 
to the limit of the feries. By the limit of the fe- 
ries I mean the laft andgreateft number to which 
it is thought properto extend it, 

Thus the prime numbers are found to any given 
llmit.. 

Nicomachus pr-opofes to make fuch marks 
over the Compofite numbers, as (hould fhew all 
the divifors of each. From this circumftance» 
and from the repeated intimations both of Nico- 
machus, and his commentator Joannes Gramma- 
eicus *, one would be led to imagine, that the Sieve 
of Eratofthenes was fomething morethan its name 
imports, a method of fifting out the Prime num- 
bers from the indifcriminate mafs of all nurnbers 
Prime and Compofite,. and that r in fome way or 
other, it exhibited all the divifors of every Compo- 
fite number, and hkewife fhewed whether .wo or 

* The Gomment of Jpannes Grammaticus is extant in ma- 
nufcript in the Savilian Library at Oxford, to which I have 
frequent accefs, by the favour of the Reverend and Learned 
Mr» Hornfby, the Savilian Pofeffar of Aftronomy. 

more 
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more Compofite numbers were Prime or Compofite 
with refpeil to each other. I have many reafons 
to think, that this was not the cafe. I fhall as 
briefly as poflible point out fome of the chief, for 
the matter is not fo important, as to juftify my 
troubling the Society with a minute detail of them. 
Firft then, in the natural feries of odd numbers, 
3. 5. 7. &c. every number is a divifor of fbme fuc- 
cecding number. Therefore if we are to have 
marks for all the different divifors of every Com- 
pofite number, we muft have a different mark for 
every odd number. Therefore we muft have as 
many marks, or fyftems of marks, as numbers; 
and I do not iee, that it would be poflible, to find 
any more compendious marks, than the common 
numeral charaders. This being the cafe, it would 
be impradticable to carry fuch a table as Nicoma- 
chus propofes, and his commentatorshaveiketched, 
to a fufficient length to be of ufe, on account of 
the multiplicity of the divifors of many numbers, 
and tbe confufion which this circumftance would 
create*. It is hardly to be fuppofed, that Era- 
tofthenes could overlook this obvious difficulty, 
though Nicomachus hath not attended to it. Era- 
tofthenes therefore could not intend the conftruc- 
tion of fuch a table. 

In the next place, fuch a table not being had, 
Eratoftbenes could not but perceive, that, the 
determining whether two or more numbers be 
Prime or Compofite with refpect to one an- 
other, is in all cafes to be done more eafily, 
by the direcl: method given by Euclid, than by 

* Tbe number 3465 hath no Jef? tbnn 22 different divifors. 

tbe 
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the mefhod of the Sieve. Andhe could not mean» 
to apply this method to a probiem, to which ano- 
ther was better adapted. 

Laftly, Eratofthenes could not mean, that the 
method of the Sieve fhould be applied to the find- 
ing of all the pofftble divifors of any Compofite 
number propofed, becaufe he could not be unac- 
quainted with a more ready way of doing this, 
foundedupon two obviousTheorems, which could 
not be unknown to him. 

The Theorems I mean are thefe. 

iji, If two Prime numbers multiply each other f . 
the number produced hath no divifors but the tivo 
prime fa&ors. 

zd. If a Prime number multiply a Compofte num~ 
ber y and likewife multiply all the dhifors of that 
compofite feveral/y, the numbers produced by the mul- 
tiplications of thefe divifors ivill be divifors of the 
number produced by the firfi multipiication: And the 
number produced by the firjl multiplication wi/l have 
no divifors, but the two faBors, the divifors of the 
Compqfite faSlor, and the numbers made by the mu/ti- 
p/ication oj ' thefe dhifors by the Primefaclor feveral/y. 

The method of finding all the divifors of any 
Compofite number, delivered by Sir Ifaac New- 
ton in the Arithmetica Univerfalis, and by Mr. 
Maclaurin in his Treatife of Algebra, may be 
deduced from thefe propofitions, as every ma- 
thematician will eafily perceive. This method 
requires indeed that the leaft prime divifor fhould 
be previoufly found ; and, if the leaft prime di- 
vifor fhould happen to be a Iarge number, as it 
is not aflignable by any general method, the 

Vol. LXIJ. X x inve< 
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inveftigation of it by repeated tentations may 
be very tedious. A table therefore of the odd 
numbers*, in which the Compofite numbers fhould 
each have its leaft Prime divifbr written over it, 
would be very ufeful. But Nichomachus's projeft 
of framing a table in which each Gompofite num- 
ber fhould have all its divifors written over it, is 
ridiculous and abfurd, on account of the infupera- 
ble difficulties which would attend the executioa 
of it. 



Feb. 7, 1772. 

S. Horfley. 

* A table of the odd numbers would be fufficient : for the 
number 2 is the leaft prime divifor of every even numberj and 
it is eafy, even in the largeft numbers, to tr.y whether they are 
divifible by 2. In our method of notation, this may always bs 
known, by obferving the laft figure in the expreffion of the nuaa» 
bcr propofed. 
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EXCERPTA QJJJEDAM 

E X 

Arithmetica Nicomachi 
Ad Cribriim Erafofthenis pertinentia. 

*H 3 t&tuv *f(jeo-!g(a), viro Epctjocrdevisg, xctXetTttt 
Kocntivov e-reiSrj ctyctiretyvpu%>xg rag Trepiofsg XctGovjeg xj aoV 
UKpinsg, e% etvjuv [tw hcKpepovjot ctXkvjXuv &Si}](J>) Tctvrij ry 
Tijfe «$«««? (c) ue6o$u Stct%uoiipptev,ug dY opydva \)koo~kIvm 
rtvog' £j l Sicc uh t»V trpuTng ^ do~vvQeTisg, x u £ iC T8 V 
f&iHJvc evfio~Kouev. ' Ec-i jj 5 Tpoir©* tS Koc-Kivtt toiSt<&>. 
3 E~t,9eufy©" tk? ottro rptctl^- -rdvjotg i<pe%yg vrepios-xg, ug 
tivvctjov udX(-'ot erri u-jkictov 5"/%ov, * dp%ciu%j<&- cttrfi tS 

/ s ** / v/ » r\ ~ ./ A v 

irp uth, eitiCKO-ru Tivote oiog T6 e^cti ue\^etv eKct-*&>~ $ 

$VpiO~KU SvVOtjoV OVJct TOV ITpUTOV, VjTOt tov y ', T»V Mo (Jtf~ 

trag lictJ\et-Tov\ctg(d) uejpelv, ue%p\g % -rpoxupetv WeXu-dp (e\ 
4?% «£ stu^J£ n, ?2 s.xij, ue\pav\x, ctXXot tov (jpp -rpuruf 
«wtwj' Kei*#fiov, txt tc-i tov a<p %ctv\a T»f ouo ueo~ag oiotXet" 

(a) Malletn -vpto-i-, etfi, ne quid diffimukm, le&ioni receptat 
adftipulatur Boethii interpretatio. 

(i>) Voces uncis inclufas conjedluri fupplevi; quinet fequenti- 
um ordinem paululum immutavi, pro t!j tyjitm- •ttQiSta t«o't*;, 
fcribendo rcwtn t» h. t. X, 

(c) Vocem fyitTiu- hic loci retinendam cenfeo. Locum in- 
tegrum fic interpretor. -' Suomhorum indaginem Eratofthenes, 
Cribrum vocavit. Prdpterea quod imparibus univerfis, nullo 
generum difcrimine, in medio collocatis, ipfam procreationem 
continuam, quo tradidit ille modo, infequehdo [id eft, procrea- 
tionis continuse, Eratofthenis modo, explorata fege] fpecies diver- 
fas feorfim fiftimus, cribro tanquam feparatas." 

(d) Cod. MS. habet SiaKmdi!». Wechelius 7T«^*x«'7r«yJ*. 

(e) Ex Cod.MS.pro Ifl/x*,^. 

X X 2 <ffof]* 



[ 34° 3 

wov\p(f\ Kctjd rlw t£ Ttpulk$*lv tu $£xuKstf4.ev% irwroT^ok 

f) I . ~ > v «•) \ j \ e o~ \ \ \ »v i » 

peljMI<rei' t»t «f. jea/« tju/ eau/«, t^j? ^a/)' toj/ 4 a^r 
ixeivx ovo Oia.Xewovju, xuja tIw tx Sevjepv TeTuy$pv % 
<rrev\ctxtg yua' tov q vspu^epu irctXw $vo $iu\eiirov\u, xctja) 
t«~» tk Tp*T« Tejuyf///jn, sir\uxtg yup tov q et/ Trspaijecu 
iirep Svo xsi/fyov, xctjct tIw t» Te]cif]n re\uy{$is, evvedxig 
yctp' % 67T ctTretpov ru uvtu Tpontu. E»Va ue\ot thtov, uit 
«AAijf cipxVh mi 70V oevTepov sXUuv, vxotru Ttvuc otog ts 
fft ftejoeiv' ^ evpivxu itciv\ug tk? Teorapa? (£) StuXsiitovjug* 
«AAa rov (dp itpuTov, xu\» t!w ev tu s"»%w Ttpujign 
re\uyf^f>n •jroo-eTjJ/a* Tpf ya/». to\ 3 Ssvrspov, xctjct tijv t» 
Ssvjepw -TrevjotKtg ydp' tov q rpirovy xotjct tijV ts t^jtj** 
iif]a,xt( yuf ^ t»to stpefcyc ae*. naA.i» 5 «Vw0£v, 
rpir^, 0' £", to fiSTpetv * Tra^aAaCtti/, fiejpqa-et tvc. 'e% Stct- 
t\siitov\a,q' ctkXct rov /t~V irpuTtgov, xctjd ryv rS y (.6) 
Troo-ofyjet, «■fWT» xe*|<~Va' top 3 Sevrepov xct\ot tijv ts j? 
QiVie^o\otyyn ycte «r0» (.'). tov g twtov, ko7# tijv t» £~, 
rphfjv yctp £%s; (£) kt©« Ta^/w ev tw si%u. x), xcijct tijj» 
*utijv ctvuXoyiuv, dY ©Aov(/) c£7rupuiro$iguc(tn) Trpoxupyfet 
rot tSto, uge to /.fyu. ftejpeTv 6 s t.ot$s%ov^), xctjti tijv ev tu 
£iX u otvruv syxHfBp%v Tctfyv' to 3 iro/Tvg StctXsiirovTue, 

(f) Locum in Editipne Wechelii corruptum, in Cod. MS. 
mutilum & turbatum, conjeflura, prout potui, fanatum dedi. 
Etlitio Wechelii habet tcv r&$ *Ve ftwsj iitf^otmiiu. Codex MS. 
*«» $ve. Tsligt tok Tpi«. 

(g) Conjefturai pro rtlpa,$i. 

(h) Litera numeralem y, conje&ura pofui pro voce rfiot. 
(i) Reftitui ex Cod. MS pro 'fo1&, qua? eft Wechelii leflio. 
\k) Particulam wel omift. 

(/) Wechejium fequor. Cod. MS. habet^jys, fenfu, ut videtur, 
nsUo. 

(m) Ex Qod. MS. pro ««■«/lEp.Tro^rc!»'» 
* Conje£tura pro |*i7f©v» 
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x*?« rhu cijto tivctl®* stt airetgw evretKJov ruv (n) eefjiuv 
Trpoxovijv, ij Kctjce ryv •? X^QSt otirXeto-ieto-tv koi§ yv o 
fiejpuv TeTetKj"' to '5 iroo-ctKis, Kccjct tijv tuv «Vo tqjm$@* 
ireoj.oruv tvruKJov \tv ccvetpov {o) irpoxupyo-iv^p). 'Ectv ki» 
trvjpteiois Tieriv iirififyiS txs uojQptisSi evpr,o-ns tx; uejoe- 
\uu£>cevov\us to utjpetv, «T£ ctuot vroivjtzc t «o7°" ^ -0 ? 6 

pCSjp^vfuS, £5« Q OTS 4fC6 CUO T «UTOV* KT£ Truvjus CLTrXug 

T«f exxfiijU^c/iff vironrinflov\us pttTpu tivi uvtuv. cXKot 
rtvus pSp 7rctv\eXus o^iu<f>svyovjus tc utjpviQyvcu vp xtivoo-isv' 

\ .A «^» «\ / O 0'. \ "\ « \ J> \ >\ \ 

Tiw; q u<p evo? jttovi? uelpvuyjiis tivus 3 utto ouo r »7 % 
irX&ovuv. Oi /t4o kj» uyduuus (jf) ue\pv$ev\es, «XX« &«- 
(tvyovjes tktoj irpuToi e\<r\ a£ u<rvv6e\oi, u\ viro .koo-kivu' 
aiuKqj$ev\s$. 01 9 u<p' IveV jttoW fis\pv^'tv\es-t Ku\ot Ttjv 
letvjS "(**") 7roo-oT^jot y ev uovov fjtoptov erepuvvptov e^xert ttoos 
rea irupuvvptu. o\ Se. v<p evos-ffy (s), exepv.oe we<rcTJj7'., $ 
piy t^ tuvjis, *\ vtto o*vo ou5 ut\prfitv\ts, trXttovu .'s£v<ri t« 
tTtpeovvfiot fjtspvj irpos tu Trupuvvptu,- txtoi. «V «Vof*) 

(n) Conjectiira pro tjJp. 

(«) Voces S7r' - oiwftpjv ex Cod. MS. reftitut. 

(/>) Nempe feries numerorum imparium 3,-5, 7, 9, &c. infinite 
protenfa, cum numeros impares unlverfos contineat, imparis cu- 
jufvts muhiplices omnes impares neceflario compleclitur. Efta 
igitur k numerus quilibet impar. In ferie 3, 5, 7,.&c. infinite 

protenfa, habes numeros omnes «X3, »X5, »X7, «X9, &r. 
Et cum feriei ea Lex fit &Conditio> ut naturali ordine numeri 
impares fequantur, & minor omnis numerus majorem praecedat, 
fieri nequit, quin muhiplices numeri « eum inter fe ordinem 
fervent, ut minorquifque majorem praecedat. Primus igitur erit 

»X3, fecundus »X5, tertius nxj, & univerfim, nxr/i eum 
habiturus eft, inter multiplices, locum, quem numerus m ,ia. 
ferie. 

(q) Ex Cod.MS. vtce s£t;jx«s, quae Wechelii le£lio eft. 

(r) Conjeclura pro idvluv. 

(^ Particulam ffi ex Cod. MS reftitui. 

I eevTeeoi 
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Sevripot £ trvvQejoi» To oe rptrov ftep<&>, ro koivov ceff 
(pojepwv, KOtff eotvjo (Jty Sevrepov ?£ crivdelov, nrpbg ctXXo 
$e irpurov ^ oio-vvQe\ov, ecrov^ txTro^jeXnfj^ot acj.6pio\> xujct 
ryv ectvjS TToo-orylcL irpurH £ txcrw6eT\s fiejp^crotvi^ rivbg^ 
flrtg \riru rta rpo-irtf^ (/) ^bfip®*, crvyKQjvoifo irpbg 
otXXov wtrotvrug ryv «$iS<nv ej/ovjot. uaxrep o' 5, s^ielo yotft 
Ix t« y (u) xctrot ryv ectv]i trocrorviru ptelpycrciv)©*' rptg 
yotp' « crvyxQjvoijo rrpeg t x~i' ifyejo yctp j£ Sr<^ (x) Ix tk 
I, xctjot tvjv ectvjQ ■Trotrbrvilci fiejp^crotvj®^' nrev\cixtg yctp' 
koivov fterpov rtsrois isk eg-ouy et \M[ fnovi[ jj Movotg. 



(f) Voces ririita fpoirtf conjectura fupplevi. 
(«) Literam numeralem y pro voce TpiVa quae apud Wccheliufti 
legitur, ex Cod. MS reftitui. 

(,*) Voces yap h»« St@» ex Cod* MS* reftitui. 
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Ex Arithmetica Boethii. 

Lib. I. c. xvii. 

r^ENERATIO autem ipforum atque ortus hu- 
jufmodi.inveftigatione colligitur, quam fcilicet 
Eratofthenes Crihrum nominabat ; quod cun&is 
imparibus in medio collocatis, per eam, quam 
tradituri fumus, artem, qui primi, quive feeun- 
di, quique terth" generis videantur efle diftin- 
guitur. Difponantur enim a ternario numero 
cunfti in ordinem impares, in quamlibet longiffi- 
mam porre<Stionem 3. 5. '/.9. 11. 13. 15. 17. 19. 
21. 23. 25. 27. 29. 31. 33. 3S- 3T- 39- 4 1 - 43- 45- 
47. 49. His igitur ita difpofitis, confiderandum, pri- 
mus numerus quem eorum, qui funt in ordine po- 
fiti, primum metiripoffit :.fed, duobus praeteritis, 
illum, qui poft eos eft pofitus, mox metitur : et, 
fi poft eundem ipfum quem- menfus eft, alii duo 
tranfmifli funt, illum, qui poft duos eft, rurfus 
metitur: et, eodem rnodo fi duos quis reliquerit, 
poft eos qui eft, a primo numero metiendus eft ■, 
eodemque modo, reli&is femper duobus, aprimo, 
in infinitum pergentes metientur. Sed id non 
vulgo neque confufe. Nam primus numerus il- 
lum, qui eft poft duos fecundura fe locatos, per 
fuam quantitatem metitur: ternarius enim nu- 
mer.us ter • 9 metitur. Si autem poft novena- 
riuxn duos reliqueio, qui mihi poft illos incurre- 

* Conje&ura pro ttrtio* 
* " rit; 
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rit, a primo metiendus eft, per fecundi imparis 
quantitatem ; id eft, per quinarium: nam fi poft 9 
duos relinquam, id cft 1 1 & 13, ternarius numerus 
1 q metietur, per fecundi numeri quantitatem, id 
eft, per quinarii ; quoniam numcrus ternarius 15 
quinquies metitur. Rurfus, fi a quindenaiio in- 
choans duos intermifero, qui pofterior pofitus eft, 
ejus. primus numerus menfura eft, per tertii impa- 
ris pluralitatem : nam fi poft 1 5 intermifero 1 7 
&.19, incurrit 21, quem ternariusnumerusfecun- 
dum feptenarium metitur ; 21 enim numeri terna- 
rius feptima pars eft : atque hoc in infinitum fa- 
ciens, reperio primum numerum, fi binos inter- 
mifero, omnes fequentes poft fe metiri, fecundum 
quantitatem pofitorum ordine imparium numero- 
rum. Si vero quinarius numerus, qui in fecundo 
loco eft conftitutus, velit b quis,' cujus prima ac 
deinceps fit menfura, invenire, tranfmiffis quatuor 
imparibus, quintus ei quem metiri poflit, occurrit. 
Intermittantur enim quatuor impares, id eft, 7 & 
9, & ii & 13, pofthos eft quintus decimus quem 
quinarius metitur, fecundum primi fcilicet quan- 
titatem, id eft, ternarii ; quinque enim 1 5 ter e 
metiuntur: ac deinceps, fi quatuor intermit- 
tat, eum qui poft illos locatus eft, fecundus, id 
eft, quinarius, fui quantitate metitur ; nam poft 
quindecim intermiffis 17 & 19, & 21 & 23, poft 
eos 25 reperio, quos quinarius fcilicet numerus 
fua pluralitate metitur ; quinquies enirn quinario 
rnultiplicato, 25 fuccrelcunt ; fi vero poft hunc 
quilibet quatuor intermittat, eadem ordinis fervatd 

l> Conjedura pro vel. 
e Conjedura pro Urtit» 

coi^ftanti^, 
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conftantia, qui eos fequitur, fecundum teitii, id 
eft, feptenarii numeri fummam, a quinario meti- 
tur : atque haec eft infinita proceflio. Si vero 
tertius numerus quem metiri poffit exquiritur, fex 
in medio relinquentur ; & quem feptimum ordo 
monftraverit, hic per primi numeri, id eft, ter- 
narii quantitatem metiendus eft : et poft illum, 
fex aliis interpofitis, quem poft eos numeti feries 
dabit, per quinarium, id eft, per fecundum, tertii 
eum menfura percurret : fi vero alios rurfus fex 
in medio quis relinquat, ille, qui fequitUr, per 
feptenarium ab eodem feptenario metiendus eft ; 
id eft, per tertii quantitatem ; atque hic ufque in 
extremum ratus ordo progreditur. Sufcipient ergo 
metiendi viciffitudinem, quemadmodum funt in 
ordine naturaliter impares conftituti: metientur 
autem, fi per pares numeros, a binario inchoantes, 
pofitos inter fe impares, rata intermiffione, tranfi- 
liant; ut primus duos, fecundus quatuor, tertius 
fex, quartus octo, quintus decemd: vel fi locos 
fuos conduplicent, & fecundum duplicationem 
terminos intermittant ; ut ternarius, qui pnmus 
eft numerus, & Unus, omnis enim primus Unus 
eft, bis locum fuum multiplicet, faciatque bis 
unum ; qui cum duo fint, primus duos medios 
tranfeat. Rurfus fecundus, id eft, quinarius, fi 
locum fuum multiplicet, 4 explicabitur : hic quo- 
que quatuor e intermittat. Item fi feptenarius, 
qui tertius eft, locum fuum duplicet, fex creabit ; 
bis enim 3 fenarium jungunt : hic ergo in ordi- 
dine f fex relinquat. Quartus quoque, fi locura 

d Conje£lura reftitui pro 12. 

e Conje6turA pro 4. 

f Conjeftura pro ordinem* 

Vol. LXII. Y y fuum 
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fuum duplicet, 8 fuccrefcent ; ille quoque o&o 
tranfiliat : atque hoc quidem in caeteris perfpicien- 
dum. Modum autem menfionis, fecundum or- 
dinem collocatorum, ipfa feries dabit. Nam pri- 
mus primum quem numerat, fecundum primum 
numerat s, id eft, fecundum fe ; & fecundum pri- 
mus quem numerat, per fecundum numerat g , & 
tertium per tertium, & quartum itemper quartum. 
Cum autem fecundus menfionem h fufceperit, pri- 
mum quem numerat fecundum primum metitur; 
fecundum vero quem numerat per fe, id eft, per 
fecundum; & tertium per tertium : & in caeteris ea- 
dem fimiiitudine menfura conftabit. Ulos ' ergo 
fi refpicias, vel qui aiios menfi funt, vel qui ipfi 
ab aliis metiuntur, invenies omnium fimul com- 
munem menfuram eife non pofle, neque ut omnes 
quemquam alium fimul numerent; quofdam au- 
tem ex his ab alio pofle metiri, ita ut ab uno tan- 
tum numerentur k ; alios vero, ut etiam a plu- 
ribus ; quofdem autem, ut praeter Unitatem eorum 
nuila menfura fit. Qui ergo nullam menfuram 
praeter Unitatem recipiunt, hos Primos & Incom- 

1 Gonjectura pro 8v 

s Pro numerat mallem in utroque loco, metitur, ut nliuJ flt 
mmerare, aliud metiri, & fenfus fit, " Triat which the firfi 
14 number [bf the Seriesj counts the firft [of its mukiples], it 
" meafures by the fiift [of the SeriesJ, i. e. by itfelf. Thac 
*' which it counts the fecond [of its multiples], it tneafurcs by 
" the fecond [number in- the Series]," Sic enim irjfia legimus 
de Numero ordine fecundo, " prinium q-uetn numerai feundum 
" primum metitur." 

h Conjectura, pro manjionem. 

1 Conjectura, pro alies. 

* Ang. " But fo as to bs counted in among the multiples of 
"~ one number onty," 

i pofitos 
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pofitos judicamus; qui vero aliquam menfurars 
praeter Unitatem, vel alienigenae partis vocabulum 
ibrtiuntur, eos pronunciemus Secundos atque Com- 
pofitos, Tertiuin vero iiiud genus, perfeSecun- 
di & Compofiti, Primi vero & Imcompofiti ad al- 
terutrum comparati, hac inquifitor rafione reperiet. 
Si enim quoflibet primos J numeros, fecundum 
fuam in femetipfos multiplices quantitatem, qui 
procsfeanSur, ad alterutrum comparati, nulla men- 
iura communione junguntur : 3 m enim & 5, fi 
multiplices, 3 ter n 9 faciunt, & quinquies 5 red- 
dunt 25. His igitur nulla eft cognatio communis 
menfurae. Rurfus 5 &7 quos procreant, fi com- 
pares, hi quoque incommenfurabiles erunt : quin- 
quies enim 5, ut diclum eft, 25, fepties 7 faciunt 
49 ; quorum menfura nulla communis eft, nifi 
forte omnium horum procreatrix & materUni- 
tas °. 

1 Conie£lura pro illos. 

m Conjedtura, pro tres. n ConjetShu a pro tres tertio. 
Ss;d cave credas, Lector, numeros inter fe primos nullo» 
dari praeter Primorum Quadratos. 
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